Engineering of the human-immunodeficiency-virus-type-1 (HIV-1) reverse transcriptase gene to prevent dimerization of the expressed chimaeric protein: purification and characterization of a monomeric HIV-1 reverse transcriptase.
We report here a human-immunodeficiency-virus-type-1 (HIV-1) recombinant reverse transcriptase (RT) engineered to contain a 26-amino-acid linker insertion from the tether domain of feline leukaemia virus (FLV) RT. The chimaeric protein was expressed in Escherichia coli and migrated on SDS/PAGE as a 68 kDa band. A monomeric form of the chimaeric HIV-1 RT has been prepared by the coordinated applications of immobilized-metal-affinity chromatography and gel filtration on Superose 12 columns. The monomeric nature of this chimaeric HIV-I RT was further characterized by cross-linking studies using disuccinimidyl suberate. The RNA-dependent DNA polymerase activity of the monomeric chimaeric HIV-1 RT was 35% that of the heterodimeric (p66/p51) HIV-1 RT. These results support our recent studies on the monomeric polymerase domain (p51 RT) which exhibited an RNA-dependent DNA polymerase activity equal to 33% of that of the p66/p51 heterodimeric HIV-1 RT (Evans, Kezdy, Tarpley and Sharma [1993] Biotechnol. Appl. Biochem. 17, 91-102). The inability of the monomeric chimaeric HIV-1 RT to display polymerase activity like that of the heterodimeric HIV-1 RT is attributed to a decrease in the processive rate of DNA synthesis (75%) and DNA binding (65%). However, the monomeric chimaeric HIV-1 RT (p68) exhibited RNAase H activity like that of the heterodimeric form (p66/p51) of HIV-1 RT. These results suggest that the linker insertion from FLV RT does not interfere with the RNAase H activity associated with the monomeric HIV-1 RT.